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Abstract

The most recent eruptions of Hualalai produced three lava flows and two flow
fields from at least six different vents. Because they occurred early in the history of
Hawai ‘i after contact with the western world, scientific descriptions of the events
were not made. We have found a few details from a search of available sources
including ship logs, missionary diaries, travel diaries, maps, early geologic papers,
and Hawaiian legends. Of all the events, it is most certain that the Hu‘ehu‘e flow
field occurred in 1801, but dates for the other eruptions are less certain. Most, if not
all, of the descriptions of eruptive behavior may also be for the Hu‘ehu‘e flow.

Introduction

Hualalai is the westernmost of the three active volcanoes on the Island of Hawai‘i.
Eruptions have occurred every few hundred years from its summit and rift zones.
The most recent eruptions took place at the beginning of the 19th century from
multiple vents; of the produced flows, only the Hu‘ehu‘e and Ka‘upulehu flow
fields reached the ocean (Macdonald and others, 1983; Moore and Clague, 1991).
At that time (slightly more than 20 years after initial contact with the Western
world), Hawaiians still lived in villages at the Hualalai shoreline and labored in
upslope agricultural areas. Fishponds, a unique Hawaiian inventions for
aquaculture, were common along the coastline. The government was a monarchy
under the leadership of Kamehameha. Although eruptions, such as these most
recent ones from Hualalai, must have severely affected this Hawaiian civilization;
however, records of those effects are few.

The relative infrequency of Hualalai eruptions, compared with those of Kilauea and
Mauna Loa, does not mean that future Hualalai eruptions are no cause for concern.
At present, the second largest town on the island, an international airport, and
several major resort complexes are less than 15 km away from these eruptive
centers. Hualalai has steeper slopes than the other active Hawaiian volcanoes
thereby increasing the hazard. In current lava flow hazard assessments (Heliker,
1990), all of Hualalai is rated as Zone 4, which is the next lowest hazard behind
90% of Kilauea and Mauna Loa. A recent study suggests that the style of Hualalai
eruptions may make them more hazardous than typical Kilauea or Mauna Loa
eruptions. Guest and others (1995) conclude that the Ka‘upulehu flow had "an
exceptionally low viscosity on eruption and that the flow of the lava stream was
extremely rapid . . . future eruptions of a similar type would pose considerable
hazard to life as well as property."

Because of the continued urban development on the slopes of Hualalai, the U.S.
Geological Survey’s Hawaiian Volcano Observatory saw a need to better define the
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dynamics of the last eruptions of Hualalai as a predictor of future eruptive styles of
the volcano. This paper represents the first step in this investigation - a
bibliographic search for any relevant details about these eruptions from the
extensive historical record. We began with Wright and Takahashi (1989) and
continued with available manuscripts describing conditions in this area at the
beginning of the 19th century. Most sources of information for years before 1820
were ship logs and accounts of personal travel. Contrary to McGetchin and
Eichelberger (1975), we found no firsthand or eyewitness accounts of these
eruptions. There are a few secondhand accounts from writers who interviewed
either John Young or Isaac Davis, two Westerners detained in the Kingdom of
Hawai‘i in 1791 to become powerful advisors to Kamehameha until their deaths
(Day, 1984). American missionaries began arriving in 1819, and a few of them
wrote down their experiences and observations of the time. Two U.S. Exploring
Expeditions came to Hawai‘i in the 1840s bringing geologists to record volcanic
details (Wilkes, 1845) and 1880s (Dutton, 1883 and 1884). Early maps were also an
important source of information, especially about place names that are no longer in
use (Fitzgerald, 1986). Modern geologic study really began in the 1940s with the
work of Stearns and Macdonald (1946). Archaeological work done in the 20th
century revealed cultural conditions at the time of the eruptions. The Hawaiian
point-of-view is represented in the rich body of Hawaiian legend. Because many
early sources were hard to find, the relevant texts in all consulted references are
quoted in the appendices.

Physical Description of the Lava Flows

Based on this historical research and preliminary fieldwork (e.g., Cashman and
others, 1996), the most recent eruptions of Hualalai took place out of vents (Figure
1). The uppermost is a pahoehoe flow that issues out of the preexisting Ka‘upulehu
Cone and is called the Ka‘upulehu Cone Flow. Immediately to the northwest and
downrift from Ka‘upulehu Cone is the Ka‘upulehu Flow Field that consists of
pahoehoe and ‘a‘a flows issuing out of several en-echelon fissures. The bulk of the
flows goes north from the vents. At mid-elevations, it turns into ‘a‘a flows and
pahoehoe channels in ‘a‘a flows. The flows split at the 3,000 foot elevation, come
back together again, and split again at the 600 foot elevation. Both branches reach
the ocean. The Middle Flow also issues from a preexisting cone and is pahoehoe
near the vent. The flow changes to ‘a‘a within a few kilometers from the vent. We
rediscovered the small pahoehoe pad inside the preexisting Kileo Cone described in
Emerson (1888). The Ka‘upulehu Cone Flow, the Middle Flow, and the Kileo Cone
Flow do not reach the ocean. Finally, the lowest in elevation is the Hu‘ehu‘e Flow
Field, which consists of three different lava flows issuing from two different
sources. The underlying and, therefore, oldest is a channelized ‘a‘a flow issuing
from a spatter rampart called Puhi-a-Pele. On top of this are two pahoehoe flows;
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the underlying pahoehoe was emplaced as uninflated sheets, and the upper
pahoehoe is inflated sheet flows and tumuli. The upper pahoehoe issues out of a
separate, lava-tube-like opening about 300 m south of Puhi-a-Pele. The source of
the lower pahoehoe is unknown.
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List of Figures:

Figure 1. Map of Hualalai showing the three lava flows and two lava flow fields
that comprise the last eruption of Hualalai. They are named, from west to east,
Hu‘ehu‘e flow field, Kileo cone flow, Middle flow, Ka‘upulehu flow field, and
Ka‘upulehu Cone flow. In addition, place names mentioned in the text are also
included.

Figure 2. Undated Kukio-Maniniowali, Awakee, Mahaiula, Kaulana, Awalua-
Ohiki, Puukala Gov’t Tracts, North Kona map of the Hawaii Territory Survey.
Figure 3. Undated Kailua Section North Kona, Hawaii map of the Hawaii Territory
Survey.

Figure 4. Compilation of archaeological work in this area of Hualalai. Shaded
regions are the study areas.
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Appendix A: ANECDOTES BY YEAR OF OBSERVATION

All references are included here, even if they make no mention of geologic details,
in order to clearly indicate which sources were consulted. Spelling errors in
original texts are retained in the quoted material. Italicized comments within
square brackets are those of the authors of this bibliography.

Beaglehole, J.C., 1779, The Journals of Captain James Cook on His Voyage of
Discovery, 1776-1780: New York, New York, Cambridge University
Press, 1647 p.

February 6th, 1779 “. .. .the Southernmost extm [extreme] is the Westernmost
point of Owhyhe, & between the two extreams the Coast bends in, & forms a deep
bay.... The s [south] part appeard rocky & black, & partakes more of the nature of
the land about Karakakooa [Kealakekua].” [p.525]

“FEBRYy 6th. Sailing round the Lee point of O-wy-hee, much Lava on this part of
the Island, The Indians seem to prefer the Lava to any other spot for building their
Towns on, as they are thicker on those parts that are covered with it than anywhere
else.” [p. 1189]

[This earliest known description only notes a broad bay formed between Keahole
Point and Kawaihae that has a lot of lava on the coast.]

Dixon, G., 1968, A voyage round the world ...: New York, New York, Da Capo
Press, 360 p.

[Although they visited Hawai’i in May, 1786 (p. 50-56), November, 1786 to March,
1787 (p. 87-140), and September, 1787 (p. 248-280, most of their time was spent on
O‘ahu, Kaua ‘i, and Ni‘ihau. They always landed on Hawai ‘i first, but there are no
descriptions of the geology of Hawai’i Island, perhaps because they stay on the
island was so brief.]

Meares, J., 1967, Voyages made in the years 1788 and 1789 from China to the
North-west Coast of America to which are prefixed an Introductory
narrative of a Voyage performed in 1786, from Bengal, in ship Nootka;
Observations on the probable existence of a North West Passage and
some account of the trade between the North West Coast of America
and China; and the latter country and Great Britain: New York, New
York, Da Capo Press, 372 p.

[Nootka lands in Hawai ‘i in August 1787 and picks up passenger Tianna. Felice
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landed at Kawaihae in October, 1788. Iphigenia arrived off Maui in December
1788.]

Colnett, J., 1940, The Journal of Captain James Colnett aboard the Argonaut
from April 26, 1789, to Nov. 3, 1791: Toronto, The Champlain Society,
Publication no. 26, p. 220.

[While Colnett was sitting at anchor off Kailua on April 16 1791] " Since I was
there in the Prince of Wales, two Volcanoes have open’d on the Lee side the Isle,
which burn’d night and day with great fury and Tremendous Explosion which they
say Captain Cook has caus’d."

[Between the end of their last visit on November 12, 1788 and April 16, 1791, two
eruptions were noted by the Hawaiians and Colnett locates the eruptions on the lee
(west) side of what we assume to be the Island of Hawai ‘i, Colnett’s location at the
time of his writing. The eruptions could be either Hualalai and/or Mauna Loa, or a
mislocated reference to the 1790 phreatomagmatic eruption of Kilauea and the
similarly timed eruption of Haleakala.]

Ingraham, J., 1791, The log of the Brig Hope: Honolulu, Hawaii, Hawaiian
Historical Society Reprints, No. 3.

[Describes two visits in May, 1791 and October, 1791. During the first, he
encounters John Young in Ma‘alaea harbor and finds that he has been to Kaua ‘i
between his stranding by the Eleanora (more than six months before) and his
relocation to Maui.] ‘

Marchand, E., 1801, Voyage round the World, Perforined during the Years
1790, 1791, and 1792, v. 2 [trans. from the French of C.P. Fleurieu]:
London, T.N. Longman and O. Rees, p. 14-35.

[No observations of geologic interest during their visit in October, 1791.]

Vancouver, G., 1968, Voyage of Discovery to the North Pacific Ocean and
Round the World: New York, New York, Da Capo Press, .

[March 1792 visit did not mention anything about eruptions or of geologic
interest. |

"....some rocks and breakers were seen lying, about half way from the shore, off
the west point of the island, and extending two or three miles from thence towards
Toeaigh [Kawaihae]. To the north of these the bottom is free from rocks. . . ." [v.2,
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p- 165].
[This may be a description of the outermost wall of the fishpond Pa‘aiea in 1793.]

[On the way northward to Kawaihae in 1794] ". . . .adjacent shores were
uninteresting, chiefly composed of volcanic matter, and producing only a few
detached groves of cocoa nut trees, with the appearance of little cultivation and very
few inhabitants" [v. 3, p. 62].

Menzies, A., 1909, Ascent of Mount Hualalai: Hawaiian Annual for 1910, p.
72-89.

[He proceeded along the coast from Kealakekua to the village of Haunaoora
(Ahu‘ena?), then uphill to the summit. He visited a deep hole near the summit]

"After kindling a fire and partaking of some refreshment the natives took us to see
the crater of a volcano on the north side of the peak, a little below the summit: it
formed a rugged hole of 7 or 8 yards in diameter, and of immense depth, so much
so, that when a stone was thrown into it its noise was heard in its descent, striking
against the sides for some time after, and it did not appear to have been long
extinguished as the ashes and cinders round the mouth of it were quite fresh" [p.
82]

[They returned to Kealakekua along a different route, first going southeast from the
summit. ]

Menzies, A., 1920, Hawaii Nei 128 Years Ago: Honolulu, Hawaii, 199 p.

"The land about this point [Keahole], though low, appeared so barren and rugged
with volcanic dregs and fragments of black lava" [p. 99]

Delano, A., 1817, Narrative of Voyages and Travels, in the Northern and
Southern Hemispheres: comprising Three Voyages round the World
together with a Voyage of Survey and Discovery, in the Pacific Ocean
and Oriental Islands: Boston, E.G. House, p. 387-404.

"we arrived on the 10th of December [180!] ... The highest land of Owhyhee is
three large mountains, which are some of the highest land in the world... One of

them is a volcano, which sometimes burns with incredible fury" [p. 387].

[Delano describes the area around Kawaihae] "Part of it has been burned over by
volcanoes, in such a manner as to look almost as bad as the Gallipagos Islands" [p.
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389].

"we took our departure from the Sandwich Island on the 20th of December, 1801"
[p. 404].

[Kamehameha is described as having been in Kawaihae during Delano’s visit. It
seems incredible that there is no mention of the eruption of Hualalai that must have
occurred earlier that year. This reference also includes observations from a stop in
1806.]

Turnbull, John, 1813, Voyage round the World in the years 1800, 1801, 1802,
1803, and 1804: in which the author visited Madeira, the Brazils, Cape
of Good Hope, the English Settlements of Botany Bay and Norfolk
Island; and the principal Island in the Pacific Ocean with a
continuation of their history to the present period: London, A.
Maxwell, p. 244.

"On the evening of the 21st of January [1803], we stood along the shore to the
eastward, taking the advantage of a land breeze. In this course, we had a very full
view of some eruptions from the volcanoes in the centre of the island of Owyhee.
Many parts of the surface of this island is covered with lava, calcined stones, black
dust, and ashes, emitted by former eruptions."

[Because their next port-of-call was Tabhiti to the south and they were leaving from
Kealakekua, it is unlikely that they would have sailed to the east of the island on
their way out of Hawai‘i. Therefore, Turnbull must have been witnessing an
eruption from west of the island and south of Kealakekua, probably from Mauna
Loa. Alternatively, Turnbull may have been referring to some particularly distinct
lava flows that were no longer active.]

Barratt, G., 1987, The Russian Discovery of Hawai‘i: Honolulu, Hawaii,
Editions Limited, 259 p.

[This source includes maps of the presumed course taken by Lisianskii and shows
that his ship approached the Lae ‘apuki area of Puna from the southeast, sailed
around Ka Lae, and anchored at Kealakekua. From there, he sailed to Kaua‘i, then
away to the north.]

“Qvigi [Hawai‘i] is the largest of all the Sandwich Islands, stretching 80 miles
from north to south and almost as many from east to west. Its shores are precipitous
in many places. At other points, however, they slope up gently. Rising little by little
toward the interior of the island, the land culminates in mountains: Roa [Loa], Kau



October 2, 1996

[Kea], and Vororai [Hualalai], the first being 18,000 feet high; such, at least, is the
measurement mentioned in Captain Cook’s third Voyage. Judging by the lava and
other inflammable substances that are everywhere on the shores of Ovigi, the island
at one time contained great subterranean fires. Even now, the natives say, there is
between the island’s eastern cape and Mount Roa [Mauna Loa] an aperture which
belches fire, known locally as Taura-Peri [Ka‘ula Pele?]. And Young told me that
three years previously [1801], Mount Makaura [Makahuna], lying on the west side
of the island near Tovai-Gai Bay, threw up sufficient lava to fill in a small bay at its
base, destroying a number of settlements. Since then, however, it had quitened
down again. Only the aperture remained” [p. 52].

[This is from the first (1812) of two publications of Lisianskii’s story. It contains
more details than the 1814 publication, including the source of the information
about a recent eruption (John Young) and an indication of the damage done. These
sources are the most definitive for the date of the Hu ‘ehu ‘e flow, in which the

Maka ‘ula ahupua‘a lies. Tovai-Gai Bay must be Kawaihae Bay and Taura-Peri
must be Ka-lua-o-Pele or Kilauea.]

Lisianskii, LF., 1968, Voyage round the world in the years 1803,1804,1805,
and 1806: New York, New York, Da Capo Press, 388 p. [originally
published in 1814]

“Owyhee is the largest of the Sandwich Islands, and is remarkable for containing
one of the highest mountains in the world, Mount Roi. Considering the quantity of
lava, and other volcanic substances, that are found everywhere in this island, it
would seem as if it had formerly been subject to eruptions in more places than one;
though there is only one mountain at present, called Tavoorapery, where they
occasionally happen. I was told, indeed, that three years ago Mount Macaoora, by a
sudden burst, did much mischief, but had since that time been perfectly quiet” [p.
134].

[ This entry is from June 1804. Tavoorapery must be Ka-lua-ka-Pele, or
Halema‘uma‘u. Mount Macaoora must refer to the Makaula ahupua ‘a, which is
one of the ahupua ‘a that the Hu ‘ehu ‘e flow went through. ]

Campbell, A., 1967, A voyage round the world, from 1806 to 1812; in which
Japan, Kamschatka, the Aleutian Island, and the Sandwich islands
were visited; including a narrative of the author’s shipwreck on the
island of Sannack, and his subsequent wreck in the ship’s long-boat:
with an account of the present state of the Sandwich Islands, and a
vocabulary of their language: Honolulu, Hawaii, University of Hawaii
Press, 220 p.

[Campbell’s ship, the Neva under the command of Captain Hageimeister, reached
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Hawai‘i from Kodiak on 27 January 1808, and coasted along the "north side of the
island.” The Neva was the same ship that was commanded by Krusenstern under
Lisianski in 1804.]

“Mouna-roa*, one of the mountains in the interior, is a volcano; a few years before
this time a violent eruption took place, when it sent forth a stream of lava which ran
into the sea. Isaac Davis, with whom I afterwards resided, and who had gone in a
canoe to witness it, informed me that where the lava joined the sea, the heat was so
intense that he could not approach nearer than fifty yards. We did not see any flame
or smoke issuing from the crater” [p. 87].

[They proceeded on to Maui. Campbell, and perhaps Isaac Davis, must be mistaken
about Mauna Loa having erupted a lava flow that entered the ocean as there is no
evidence or other accounts of such an eruption around 1800. This must be a
description of the Hualalai eruption of 1801 because, prior to 1859, the only
Mauna Loa flow to have reached the ocean did so at least 150 years before 1800
(F.A. Trusdell, 1995, oral communication).]

Whitman, J.B., 1979, The Hawaiian Journal of John B. Whitman 1813-1815 --
An Account of the Sandwich Islands (Holt, J.D., ed.): Honolulu,
Hawaii, Topgallant Publishing Co. Ltd. & Peabody Museum of Salem,
Mass., p. 62-64.

“On a clear day the snow may be seen covering vast tracts and reaching several
hundred feet down the sides of these mountains, which on the N.W. part a thin blue
smoke [vog?] may be observed coming from a volcano which is described by the
natives as a lake of burning lava [Kilauea?], these mountains extend even to the
sea, where they form in some places high and bold promontories nearly
perpendicular for several hundred feet. The Island is rife with beautiful scenery, hill
and valley, bold rocks, deep ravines, forests of trees of immense growth and high
summit lands of luxuriant verdure with but a small proportion of that soil suited to
the cultivation of the taro, the Island is at times in some measure dependent on the
others for a supply of that necessary article.

“At some former period not far from 1790 a terrible eruption of the volcano
covered a considerable tract of land with its burning lava destroying everything in
its course and reaching the sea formed an Ironbound coast for two or three miles
along the shore, where in its strife with an element of a nature to oppose its further
peaceful course, it is thrown into wild confusion, and as the waves dash against it
and into the cavities driving the air through thousands of holes and crevices of
different sizes a wild discord of unearthly sounds, indescribably horrible, the
screeching of owls, neighing of steeds, barking and howling of dogs and the roaring
of lions all commingled with the wailing of human beings in agonies of torture, are
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forced upon the imagination, as if the reality were under his feet.

“Tracing the lava from the shore for six or seven miles up the mountain I
observed that it presented some curious features, in a number of places the location
of some sturdy tree is indicated by a round hole in the lava, having measured
several of them I found the lava to be from three to six feet thick, and in one I found
small bits of charcoal. From the appearance of the surface of the lava I think it must
have cooled or become somewhat less fluid in its descent of this place, in some
places the surface having cooled is cracked by the melted lava which was probably
obstructed in its downward progress and has forced a passage through the crust and
can be traced for some distance over it, in other places it has oozed through holes
made in the crust and formed concentric circles as it spread over the surface of five
to ten feet diameter and again we find it forced into undulating waves as the melted
mass bore down against that which was cooler. I could compare the surface to
nothing that will convey so clear an idea of its appearance as a mass of thick paste
in a state of evident ebullition.

“At the time of the eruption the poor natives were struck with consternation and
apprehended the destruction of their little world. Thousands of victims are said to
have been sacrificed to appease the angry Gods . ...”

[By the reported dimensions of the flow, 2-3 miles along the coast, at least 6-7
miles long, and 3-6 ft thick as measured in tree molds, he must have been
describing the Hu ‘ehu ‘e flow. By comparison, the coastal 6-7 miles of the
Ka‘upulehu flow is entirely ‘a‘a on its edges and at least 6 feet thick with no known
tree molds. The length of the Ka ‘upulehu flow along the coast is a little over 3
miles in two branches, which cover a total distance of 6-7 miles.]

Choris, L., 1822, Voyage pittoresque autour du monde .. Paris, translator
unknown.

[In November 1816] “On its side the Mona-Vororai which faces the sea is entirely
covered with lava. When the sun shines in that direction it is almost impossible to
look at it as it reflects such a brilliant light. We were told that in 1774 this volcano
had an eruption causing large ravages on the isle, even now it often vomits smoke."

[This must be a reference to the Hu‘ehu ‘e flow, which is pahoehoe, and not the
Ka‘upulehu flow, which is almost entirely ‘a‘a along its lower half.]

Holman, L.R., 1931, Journal of Lucia Ruggles Holman: Honolulu, Hawaii,
Bernice P. Bishop Museum Special Publication 17, 40 p.

“All the fresh water used by the natives is brought from the mountains 5 miles
distant from the village. This is all brought on the Kahnahka’s (men) shoulders in

12



October 2, 1996

calabashes. The natives use fresh water only to drink; they bathe in the sea. And
should we be obliged to settle here, we must employ at least 20 men to fetch wood
and water - the wood is brought the same distance and in the same manner, over a
continued rock of Lava. There is not a spot in the whole village of Kiarooah
[Kailua] large enough for a garden, but what is covered with Lava and cinders.
What a tremendous scene must here have been exhibited, when this volcano first
broke out! It is now, and has been burning for this 40 years. This village is built
upon the ruins of a former one which was buried by the volcano” [p. 21].

[The entry is dated Tuesday, April 4, 1820 and seems to have been written while on
board the Brig Thaddeus bringing the first U.S. missionaries to Hawai‘i. The Brig
was at anchor off Kailua (Thurston, 1882, p. 33); Ms. Holman mentions seeing the
"Great Temple of the Gods" which must be Ahuena, and going ashore to dine with
Linoliho.]

Ellis, W., 1963, Journal of Williamn Ellis -- Narrative of a tour of Hawaii, or
Owyhee; with remarks on the history, traditions, manners, custoins and
language of the inhabitants of the Sandwich Islands: Honolulu, Hawaii,
Adpvertiser Publishing Company, Ltd., p. [originally published in 1827]

“In the afternoon, Messrs. Thurston and Bishop walked out in a N.W. direction,
till they reached the point that forms the northern boundary of the bay, on the
eastern side of which Kairua is situated. It runs three or four miles into the sea; is
composed entirely of lava; and was formed by an eruption from one of the large
craters on the top of Mouna Huararai, (Mount Huararai), which about twenty-three
years ago, inundated several villages, destroyed a number of plantations and
extensive fish-ponds, filled up a deep bay twenty miles in length, and formed the
present coast.

“An Englishman, who has resided thirty-eight years in the islands, and who
witnessed the above eruption, has frequently told us he was astonished at the
irresistible impetuosity of the torrent.

“Stone walls, trees, and houses, all gave way before it; even large masses or
rocks of hard ancient lava, when surrounded by the fiery stream, soon split into
small fragments, and falling into the burning mass, appeared to melt again, as borne
by it down the mountain's side.

“Numerous offerings were presented, and many hogs thrown alive into the
stream, to appease the anger of the gods, by whom they supposed it was directed,
and to stay its devastating course.

“All seemed unavailing, until one day the king Tamehameha went attended by a
large retinue of chiefs and priests, and, as the most valuable offering he could make,
cut off part of his own hair, which was always considered sacred, and threw it into
the torrent.
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“A day or two after, the lava ceased to flow. The gods, it was thought, were
satisfied; and the king acquired no small degree of influence over the minds of the
people, who, from this circumstance, attributed their escape from threatened
destruction, to his supposed interest with the deities of the volcanoes” [p. 30-31].

[The filling of a deep bay 20 miles in length is impossible. The Hu ‘ehu ‘e flow is
approximately 3 miles wide and the Ka ‘upulehu flow is a total of about 2 miles
wide at the coast. The "Englishman” has always been assumed to be John Young.]

[The party of Thurston, Goodrich, Harwood, and 3 others left Kailua at 8:00 am on
9 July 1823.] “Having traveled about twelve miles in a northerly direction, they
arrived at the last house on the western side of the mountain . . . . fat 3:00 pm]
Leaving the path, the party began to ascend in a S.E. direction, and traveled about
six miles, over a rough and difficult road, sometimes across streams of hard lava,
full of fissures and chasms, at other times through thick brushwood, or high ferns,
so closely interwoven as almost to arrest their progress . . . . [They spent the night
here, continuing the next morning] The road, lying through thick underwood and
fern, was wet and fatiguing for about two miles, when they arrived at an ancient
stream of lava, about twenty rods [20x5.03 m = 100.6 m] wide, running in a
direction nearly west. Ascending the hardened surface of this stream of lava, over
deep chasms, or large volcanic stones imbedded in it, for a distance of three or four
miles, they reached the top of one of the ridges on the western side of the mountain

“Between nine and ten in the forenoon they arrived at a large extinguished
crater, about a mile in circumference [about 500 m diameter], and apparently 400
feet deep, probably the same that was visited by some of Vancouver's people, in
1792. The sides sloped regularly, and at the bottom was a small mound, with an
aperture in its centre. By the side of this large crater, divided from it by a narrow
ridge of volcanic rocks, was another, fifty-six feet in circumference [about 5 m in
diameter], from which volumes of sulphureous smoke and vapour continually
ascended. No bottom could be seen; and on throwing stones into it, they were heard
to strike against its sides for eight seconds, but not to reach the bottom [making it
over 300 m deep]. There were two other apertures near this, nine feet in diameter,
and apparently about 200 feet deep.

“As the party walked along the giddy verge of the large crater, they could
distinguish the course of two principal streams, that had issued from it in the great
eruption, about the year 1800. One had taken a direction nearly north-east
[Ka ‘upulehu flow?]; the other had flowed to the north-west [Hu ‘ehu ‘e flow?], in
broad irresistible torrents, for a distance of twelve or fifteen miles to the sea, where,
driving back the waters, it had extended the boundaries of the island. They
attempted to descend this crater, but the steepness of its sides prevented their
examining it so fully as they desired.
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“After spending some time there, they walked along the ridge between three and
four miles, and examined sixteen different craters, similar in construction to the
first they had met with, though generally of smaller dimensions . . . .

“They continued ascending till three p.m. when, having suffered much from
thirst, and finding they should not be able to reach the highest peak before dark, the
sky also being overcast, and the rain beginning to fall, they judged it best to return
to Kairua, without having reached the summit of Mouna Huararai; particularly as
they were somewhat scattered and found difficulty in pursuing the most direct way,
on account of the thick fog which surrounded the mountain.

“On their return they found the aid of their pocket compass necessary to enable
them to regain the path by which they had ascended in the morning . . . .

“They traveled about three miles further, when, being wet with the fog, and
weary with traveling, they erected a hut on the lava, and encamped for the night . . .

“On the morning of the 11th, the party still felt unwilling to return without
reaching the top of the mountain, and hesitated before they began again to descend;
but having been a day and two nights without water, and seeing no prospect of
procuring any there, they were obliged to direct their steps towards Kairua.

“The walked several miles along the rough stream of lava by which they had
ascended, till they arrived at the woody part of the mountain. Two of them, in
searching for a more direct road to Kairua, discovered an excellent spring of water .
.. . Having filled their canteens, they, with renewed strength and grateful hearts,
kept on their way to the town.

“Owing to the roughness of the paths and the circuitous route by which they
traveled, they did not arrive at Kairua until after sunset, much fatigued, and almost
barefoot, their shoes having been destroyed by the sharp projections in the lava” [p.
37-38].

[The vagueness of this account may be due to the fact that Ellis did not go on this
trip. At any rate, it is very likely that the 500-m-diameter crater that they find is
Pu‘u ‘Alala. To my knowledge, it is the lowest-elevation crater that has narrow
edges, making any who walk along the crater rim feel "giddy." It is nearly 320 feet
deep at its deepest point according to the Kailua 7.5’ quadrangle. It has a flat
bottom with a small mound at its southeastern edge, which does have a narrow,
deep hole in it. Further to the southeast, there are a few small holes which are
separated from Pu'u "Alala by “a narrow ridge of volcanic rock.” It would be one
of these that was fuming. Pu'u “Alala is also the highest place, on a trip to the
summit, that one can see the Hu ehu'e and Ka upulehu flows well because the
terrain flattens out at higher elevations. Pu'u “Alala is also at the top of the dense
tree zone, but roughly at the lower edge of the zone of common fog. It is also stated
that the 1800 flows issued from this crater. An additional inference that might be
made is that, at the time of this trip, the collapses that produced the elongate pit
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craters uprift of Pu‘u ‘Alala had not yet occurred. They make specific note of
small, deep holes, but fail to mention any large collapses immediately uphill.]

“....Ihad left Towaihae on the preceding day at six in the morning, in a canoe
kindly furnished by Mr. Young.

“About nine a.m. I stopped at Kaparaoa, a small village on the beach, containing
twenty-two houses, ... again embarked on board my canoe, and sailed to
Wainanarii, where I landed,, repaired to the house of Waipo, the chief, who, as soon
as the object of my visit was known, directed the people to assemble at his house...

“About four in the afternoon I landed at Kihoro, a straggling village, inhabited
principally by fishermen...

“This village exhibits another monument of the genius of Tamehameha. A small
bay, perhaps half a mile across, runs inland a considerable distance, From one side
to the other of this bay, Tamehameha built a strong stone wall, six feet high in some
places, and twenty feet wide, by which he had an excellent fish-pond, not less than
two miles in circumference.

“There were several arches in the wall, which were guarded by strong stakes
driven into the ground so far apart as to admit the water of the sea; yet sufficiently
close to prevent the fish from escaping. It was well stocked with fish, and water-
fowl were seen swimming on its surface...

“Just before sun-set, I left Kihora. The men paddled the canoe past Laemano,
(Shark's point), a point of land formed by the last eruption of the great crater on
Mouna-Huararai, which took place twenty years ago.

“Between seven and eight in the evening, we reached Kaupulehu, where the men
drew the canoe on the beach, and, as the inhabitants were all buried in sleep, laid
down to repose on the sand” [p. 294-296].

[Ellis is mistaken in believing that Lae Mano was formed by the last eruption of
Hualalai. It is on a pahoehoe flow between the two branches of the Ka ‘upulehu
flow and is estimated to be 2100 years old (Moore and Clague, 1991).]

Thurston, L.G., 1882, Life and times of Mrs. Lucy G. Thurston, wife of Rev.
Asa Thurston, pioneer missionary to the Sandwich Islands, gathered
from letters and journals extending over a period of more than fifty
years, Selected and arranged by herself: Honolulu, Hawaii, The Friend,
311 p.

“On the mountain Hualalai, just back of Kailua is a large crater. It is now extinct.
But our old people tell us of the time in their childhood, when they were aroused
from their midnight slumbers, to see red hot balls hurled into the air from out of the
crater on this mountain. Torrents of molten lava flowed from crater to coast,
extended the shore farther out into the sea and encrusted the surface of the earth,
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besides leaving an abundance of large loose scoriae, tossed about in every
direction” [p. 82].

[This is in a section of the book is dated as 1825.]

Bishop, D.S., 1829, Journal of Delia Stone (""Mrs. A.") Bishop: Honolulu,
Hawai‘i, Bishop Museum, unpublished manuscript, p. 20-21.

“.... We soon had a little breeze which took us in the bay of Kaelehuluhulu which
is 15 miles from Kailua. A little cluster of houses situate on the sea beach bounded
on the east by Hualalai which contains several ancient craters; half way up the
mountain was aheap of lava jutted out to considerable height where the stream of
red hot lava burst out of the earth & run down to the sea shore. The lava that was
thrown out of the Volcanoes extends some miles around, & we can see where
cocoanut trees were burnt out by the roots of it. Mr. Young a foreigner who
witnessed the scene 30 years ago says there were large pieces of lava sent up into
the air a great many feet, & when they came down rolled into the sea, & heat the
water so as to kill the fish near the shore, & the canoes became soft that conveyed
the natives to obtain then, so much so that they were afraid to stay any longer. They
however brought a large quantity ashore with them. Mr. Y. Says the report of the
volcanoes were like the report of 20 armed ships. The inhabitants escaped for their
lives, while the little improvements they had made together with their houses were
laid in ruins.”

[Ka‘elehuluhulu is always described as near Mahai ‘ula Bay. This description of
the eruption must then be describing the Hu‘ehu‘e flow.]

Chevalier, ML.E., 1844, Voyage autour du monde ... de la Bonite, Partie
Geologie, p. 183-213.

“Le baie [of Kailua], telle qu'elle est auhourd'hui, a, dit-on ete formee par une
des dernieres eruptions du Mouna Harai, dont une coulee forme une pointe avancee
dans la mer.

“Mouna-Hararai, situe a une petite distance de la cote occidentale, a eu sa
derniere eruption au commencement de ce siecle; sa hauteur est de 3,374 metres.
Plusieurs voyaguers ont tente d'arriver au sommet, mais pas un n'a jusqu'a present
reussi. Quelques crateres d'ou s'exhalent des vapeurs acido-sulfureuses sont sur le
penchant de Mouna-Hararai, et parmi eux plusieurs semblent eteints depuis
longtemps, car ils se sont recouverts de vegetation.”

[The voyage was in 1836-1837. It is difficult to tell whether these are observations
or references culled from the writings of others. It does report that craters on
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Hualalai’s slopes are fuming sulfuric acid vapors.]

Ellis, W., 1969, Polynesian Researches: Hawaii: Tokyo, Japan, Charles E.
Tuttle Co., 471 pp.

“...This book was published originally in 1842 by Peter Jackson, Late Fisher, Son,
& Co., London” [p. xiv]

[This account is substantially the same as the journal (Ellis, 1827). In particular,
the parts about Hualalai and its last eruption are identical to Ellis’ earlier work.]

Wilkes, C., 1845, Narrative of the United States Exploring Expedition during
the years 1838, 1839, 1840,1841, 1842, vol 4: Philadelphia,
Pennsylvania, Lee and Blanchard, p. 87-231.

“The town of Kailau is the residence of Kuakini, better known among foreigners
by the name of Governor Adams, who is governor of Hawaii.

“This district lies to the north of Kealakeakua, and begins about five miles from
Napolo. It is similar to it in character, but the lava is of more recent formation, the
eruptions from Hualalai having flowed down and covered nearly the whole northern
portion. This eruption happened about thirty years since, in 1809 and 1810” [p. 94-
95]

[Wilkes goes on to describe a trip from somewhere on the coast in Kona to Ahu a
‘Umi and on towards Mauna Kea, then up the saddle flank of Mauna Loa to
Kilauea, then Hilo. J.D. Dana, the expedition geologist, was on a different trip
around South Point to Kilauea. The accompanying map of the Island of Hawai ‘i
shows the place name "Ka ‘elehuluhulu” being approximately in the vicinity of
Mahai‘ula, although the details of the map are poor. "Pt. Mano" is located where
Keahole Point is, and "Wainanali‘i" and "Kanihu" (probably Kaniku) are located
too far south.]

“At night, on our return, we had a visit from the old guide, Keaweehu, the bird-
catcher, who gave us the name of the terminal crater, as Moku-a-weo-weo, and of
that south of it as Pohakuohanalei. According to his statement, Moku-a-weo-weo
emitted fire not long after Cook's visit, and again five years since, on the north side
[p. 150].

b2d

[Hualalai is northwest of the summit of Mauna Loa and these statements could
refer to eruptions there.]

Gilman, G., Journal of Gorham Gilman, Nov. 19,1844 - Jan. 30, 1845 (Trip to
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Hawaii): Honolulu, Hawaii, unpublished, handwritten manuscript.

"....we continued on sometime further ascending until we came to a singular hill
near which the volcano when in action some 50 or 60 years ago found vent. It is a
long way from the summit of the mountain. several miles and there is quite a tract
of cultivated ground higher up - [the Hu‘ehu ‘e flow] The stream first oozed up like
arivulet and ran towards the sea for about 1/4 of a mile when it burst up forming a
scragy - burnt black looking peak [Puhi a Pele?] whence issued a stream of the
liquid rock and spread like a river of fire - running towards the sea a mile or so
from the fountain it branches off one stream running to the S. and one northerly. It
destroyed some villages and a young woman also perished by the allf 7] proving/?]
elements. She had fled for safety to a Pandanus tree which but a poor protection and
she was soon overwhelmed - The marks of the course are as distinct as if the
eruption took place but last year - and is the most awasting example I have seen of
the volcano - we here commenced our descent having been a little more than 3
hours in the ascent. We passed through a tract of wooded country but saw nothing
to notice. on emerging from the wood saw the village of Kiholo a few miles ahead
soon after leaving the woods we came to a dreary tract of "aa" [the Ka ‘upulehu
flow] - and had a fine view of the N.W. side of the Mt. it was from this side that the
principal [] of the action of the eruption mentioned above took place. it poured forth
from the top of the Mt. in a large stream and ran N.W. tly making its way mostly
over a tract of country that had suffered before from the volcanic fires. This stream
also seperated and formed 2 branches. It rolled on destroying every thing with in its
influence villages and hamlets [] towns were overwhelmed in the course of its
progress and a number of lives lost. The stream ran into the sea - and some(?) can
better be imagined then described of the effect of the contact of two such elements.
The fish were killed along the coast and floated dead on the water. as we passed
over the streams I was struck with the resemblance to a water course and my guide
remarked that it came down like water. it was entirely different from the
surrounding tracts of lava. It must have been a grand magnificent sight to see 2
rivers of fire pouring down a course of several miles in length. a mile or two brot us
to Kiholo which is called half way to Kawahai [Kawaihae] - we had been 6 hours
instead of a whole day and I was encouraged to push on in hopes of reaching K. by
set of sun. We stopped here to rest and eat. The house where we stopped was one
that is used for a church - and was a very neat clean place. I found here that it was
no disadvantage to be a f... to H. Ex. the Gov. [friend to His Excellency the
Governor] - for I had as many coconuts brot me as I wished - free of expense.
Upon leaving this village we passed over a long-wide-solid wall of stone built
across an arm of the sea that stretched in here by K. [Kamehameha] for a fish pond.
it is a tremendous walk - /?] judge it be [blank] yards long - with 2 battlements of
8 feet wide with a passage between them like this [drawing of battlement] of 5 feet
in width. The people from 3 districts came to the work. If the same spirit was
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manifested now in works of improvement that the old K. King manifested - this
island as well as the others would bear a different aspect from this we passed over a
sandy beach and out a tract of the smooth lava - Just as we left the lava my guide
pointed out a tomb of an ancient priest was very highly esteemed - so much so that
long after his decease, the chiefs and people came with their sacrifices to offer at
his this shrine. The chiefs at his head and the common people at his feet. The tomb
is enclosed and an old heiau stands near at hand both in good preservation. Near
this is the village of "water for the chiefs." [Wainanali‘i] a place to which they
used to resort to bathe - we passed back of it it had a pleasant appearance amidst the
trees. . .."

Whitney, H., 1859 (10 Mar.), The volcano of Mauna Loa, Hawaii: Pacific
Commercial Advertiser, v. 3, Mar. 10, p. 1-2.

"The natives still narrate to travelers the story of the death of a woman and
child which occurred in one of the last eruptions on Hualalai. The base of that
mountain had been/?] as it has now, small fishing villages scattered along its shore.
The last eruption began in the night, and the natives were raised from their slumber
by the noise of the lava stream flowing down towards their settlement. Nearly all
succeeded in escaping. In one hut, however, the husband only was awaked, and
went out to learn the source[ ?] of the noise, but from fright ran off leaving his wife
and child. The lava approached rapidly, but before the woman was waked by the
wild shrieks of the natives, it had encircled the hut and found its way to the sea.
Escape was impossible. To attempt to cross the fiery stream was instant death.
Nearer and nearer the stream came until it reached the hut, setting it on fire. The
frightened woman, with her child in her arms, sought refuge in a pandanus tree - but
here safety was only for a moment. The hut was fast crumbling to ashes beneath the
fiery destroyer, which was rapidly approaching the roots of the tree. There was now
no hope, the lava had reached the tree and burned the roots, and soon the woman
and child fell a sacrifice to the insatiate goddess Pele."”

de Varigny, C., 1981, Fourteen years in the Sandwich Islands 1855-1868
(translated by Alfons Korn): Honolulu, Hawaii, The University Press of
Hawaii, 289 p.

“Since the discovery of the islands by Europeans, eight major eruptions have
occurred on Hawaii... Details are lacking concerning the second eruption, which
took place in 1801. All that is known about this occurrence is that it occurred on the
mountain called Hualalai, 10,000 feet high, situated in the southernmost part of
Hawaii and forming, with Mauna Kea and Mauna Loa at much higher elevation,
one of the three mountain masses dominating this island. . ..” [p. 210].
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Kamakau, S., 1992, Ruling Chiefs of Hawaii (revised edition): Honolulu,
Hawaii, The Kamehameha Schools Press, 513 p.

[written for various newspapers in the 1860s]

[During the time of Lono-i-ka-makahiki] *. . . . The spies sent by Kama-lala-walu
went to Hawaii and landed at Kawaihae in the evening. . . . When Ka-uhi-o-ka-lani
returned his fellow spies and hosts asked, "Where did you go?" "I went visiting
from here to the lava bed and the pond that lies along the length of the land."
"Kaniku is the lava bed and Kiholo, the pond. Then did you turn back?" "No, I went
on to the long stretch of sand, to the small bay with a point on that side and one on
this side. There are large inland ponds." "The sandy stretch is 'Ohiki, and the
walled-in ponds are Kaloko and Honokohau. Then you came back?" "No, I went on
to the large rocky cape below, where there was a small bay with big groves of
coconut trees. The land from there on is good, and a small village is located there."
"The point that juts out is Hi'iaka-noho-lae and the sandy beach inside of that is
Kaiakeakua. Next is Kailua. The coconut groves are Holualoa and Kahalu'u. Then
you came back?" "No, I went to the hill below with a bay inside [the hill below
which a bay reaches far into the land]. A cliff stands back of the bay, and there is a
sharp ridge like the comb of a cock. There is a hole [cave mouth] underneath that
leads where the smooth. water-worn stones are. I laid a section of my sugar cane
right over the entrance"” [of that cave]. The natives replied, "The hill is Pu'uohau;
the bay is Ka'awaloa; the hole that leads in is Lepeamoa. Your swiftness is like that
of a god. The day has waned into evening, and the baggage on the canoes has not
been completely removed by us. This is indeed marvelous” [p. 56].

[This reference only suggests that there were no significant landmarks between
Kiholo Bay and the Kaloko-Honokohau area at this time. |

[In1782] ". . .. Ka-me'e-ia-moku was living at Ka'upulehu, and Kamanawa at
Kiholo” [p. 118].

[In 1790 after the Olowalu massacre (Kalolo-pahu), the small sloop The Fair
American was sailing along the Kona coast.] “. . . . Ka-me‘e-ia-moku ... was
living at Ka‘upulehu, South Kona, at the time, and seeing a sloop sailing by he and
his men immediately determined upon its capture” [p. 147].

“Kamehameha was a chief who did not know the true God in heaven; but when
Hawaii was threatened by a lava flow that went down toward Kiholo, Ka'upulehu,
and Mahai'ula, and might have filled up the ponds with lava, he was afraid when
the prophets and priests said, "The fire can be extinguished easily, and the
fishponds of which you are so fond can be saved if you yourself take the sin
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offering and offer it with your own hands. The goddess will not heed a prophet, a
kahuna, or any other chief but you alone." It happened just as the prophets had
predicted, as Ka’ahumanu, Kaheiheimalie, Ululani, and other royal personages were
eyewitnesses. From old times it has been an important duty of ruling chiefs to
invoke an answer [from the gods]” [p. 140-141].

“. .. .They left Kailua and went as far as Luahinewai at Kekaha, where they landed
the canoes. Keoua went to bathe . . . .” [p. 156]. [Keoua continued to Kawaihae,
was killed, and sacrificed at Pu’u Kohola so the visit to Luahinewai, which is now
within the Ka ‘upulehu flow, must have occurred in 1791.]

‘“ Another important event which occurred in the fourth year of Kamehameha's
rule was the lava flow which started at Hu'ehu'e in North Kona and flowed to
Mahai'ula, Ka'upulehua, and Kiholo. The people believed that this earth-consuming
flame came because of Pele's desire of awa fish frcm the fish ponds of Kiholo and
Ka'upulehu and aku fish from Ka'elehuluhulu; or because of her jealousy of
Kamehameha's assuming wealth and honor for himself and giving her only those
things which were worthless; or because of his refusing her the tabu breadfruit of
Kameha'ikana which grew in the uplands of Hu'ehu'e where the flow started. ...
Kamehameha was in distress over the destruction of his land and the threatened
wiping-out of his fish ponds. None of the kahunas, orators, or diviners were able to
check the fire with all their skill. Everything they did was in vain. Kamehameha
finally sent for Pele' seer (kaula), named Ka-maka-o-ke-akua, and asked what he
must do to appease her anger. "You must offer the proper sacrifices," said the seer.
"Take and offer then." replied the chief. "Not so! Troubles and afflictions which
befall the nation require that the ruling chief himself offer the propitiatory sacrifice,
not a seer or a kahuna." "But I am afraid lest Pele kill me." "You will not be killed,"
the seer promised. Kamehameha made ready the sacrifice and set sail for Kekaha in
Mahai'ula.

“. ... From Keahole Point the lava was to be seen flowing down like a river in a
stream of fire extending from the northern edge of Hualalai westward straight
toward Ka'elehuluhulu and the sweet-tasting aku fish of Hale'ohi'u. There was one
stream whose flames shot up the highest and which was the most brilliant in the
bubbling mass as it ran from place to place. . . .

“The flow had been destroying houses, toppling over coconut trees, filling fish
ponds, and causing devastation everywhere. Upon the arrival of Kamehameha and
the seer and their offering of sacrifices and gifts, the flow ceased; the goddess had
accepted the offering.

The reasons given for the flow may be summed up as: first, Pele's wanting the aku
of Hale'ohi'u and the ’ahi fish of Kiholo; second, her anger at being denied the
breadfruit of Kameha'ikana in upper Hu'ehu'e; third, her wrath because
Kamehameha was devoting himself to Ka-hiehie-malie and neglecting Ka-'ahu-
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manu. It was said that Pele herself was seen in the body of a woman leading a
procession composed of a multitude of goddesses in human form dancing the hula
and chanting: . . ..” [p. 184-186].

[Kamehameha completed conquest of all but Kaua’i in 1796-1797 so the fourth
year of this rule would have been 1800 or 1801. However, Kamehameha
consolidated his rule over the island of Hawai'i in 1791 so his fourth year of rule
for this island could have been 1795.. The last paragraph describing a lava flow
from Keahole Point must refer specifically to the Hu ‘ehu‘e flow.]

Kamakau, S.M., 199?, Ka Po‘e Kahiko, The People of Old: Honolulu, Hawaii,
Bernice P. Bishop Museum Special Publication 51.

“The fishpond of Kiholo in North Kona, Hawaii, was constantly being threatened
by lava flows while Kamehameha was ruler of the kingdom of Hawaii. A flow
came down close to the pond of Kiholo; Kamehameha brought a pig and cast it in;
the ‘fires’ stopped. The flow had gone down as far as Ka upulehu and Mahai ula
and had almost plunged into the sea. Kamehameha’s bringing of a pig and offering
it made the flow stop. There were eyes in the lava to see Kamehameha, and ears to
hear his appeals and his words of prayer, and the great blazing lava flow dies down’

[p. 67].

Ii, John Papa, 1959, Fragments of Hawaiian History: Honolulu, Hawaii,
Bishop Museum Press, 202 p. [written in 1860s]

[The name of the Kiholo-Akahipu’u trail] - “. . . . Inmediately back of the wall was
the pond of Alanaio, where stood some houses. There, too, was the start of the road
that goes to Puu o Kaloa and on as far as Kiholo, where it joins the road from the
upland that is called Kealachu. The upland road runs from South Kona through the
middle of the 'ama'uma'u fern belt, and this is thought to have been the road by
which Kauhiakama traveled all the way around the island in a few days” [p. 119-
120].

[Describes the two main trails crossing the Hu ‘ehu ‘e and Ka ‘upulehu flows from
Kailua area.]

“Because of his ability he became a favorite of the king, and it was thus that he
received the whole of Puuwaawaa and the fish ponds Paaiea in Makaula and
Kaulana in Kekaha” [p. 132].

Dutton, C.E., 1884, The Hawaiian Volcanoes, in U.S. Geological Survey, 4th
Annual Report: Washington, D.C., Government Printing Office, p. 75-
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219.

“. ... The trail now turns away from the seacoast, and, leading obliquely up the
slopes of the mountain, at length enters upon a lava field which is evidently of very
recent date. In truth it was erupted in 1805. Though far inferior in magnitude to the
historic eruptions of Mauna Loa, it is by no means an inconsiderable one. It broke
out at a point upon the northwestern flank of Hualalai at an elevation of nearly
4,000 feet above the sea, and reached the ocean in a stream about a mile and a half
in width and about seven miles long [must be the Ka ‘upulehu flow, although the
length is too short by a factor of 2]. The lava is extremely ferruginous and contains
considerable olivine and no conspicuous feldspar [he must have noticed dunnite
xenoliths]. ...After a hard day's march, we camp on the western flank of Hualalai, at
the height of about 2,300 feet above the sea. A little below us is a curious-looking
crater, which erupted in 1811, sending<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>